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mz^mmmvmzttsmmmfr t>m&& tix n 

mftumfrmim i n i mt l zttLxmi>m^®.sizm 
wzti&m&omizwfxm-ix^hzt. 

iwmm i mmmmmizmi&mmmmtfi 

X 1 0" 13 ~1 X 1 0-"mo l/cm 3 -C'&9. 

<^iIfcfc{tl>MBfeS©*&£2:<DM# i 1 x 1 0-i<~ 
9. 9xlO- 1! mol/cm3T'M;L 

[ff^3 ] Miimiztev&mim^mmitm 
mw^mmmm^mfr^mmmmcomzfrv 
xwrLx^h^t. mm-tim*mixu2izm 

imxm ] mmmmmizm^wmm^mw 

mmmco^m t <om# 3-480mVgtife§: 
mmnmi%%M±.i,zmmix%mztit:mwmmt £ 

mz%m®tm*m i ~4 ^MixaHciBfiwftmsi-cifc 

[0001] 

zti^mitzmmmi±mmmi l zm-t h . 

[0002] 

a*, mmmt^^v^-wmizn 

btix^z. *v>*mnm<v*x'h. &mm®$i±Wim 
mimmtz>mwmx'&&z:t. itrnm^yr^ 
yu*xxwkx'%&z\tm^*:<»mmwnftzix 

[0003] ^*^^ii!StS±nm^t3^T{i. *m 
tm&izi>;GznzmB&m<D®iRimf) { >bz^z\ t & 



m-mmfo&®®<7)mz*mt>mmz}Mi 
x t> %M*®ftmmh^x-tMz®LMztvf izm& 
ixi&w ytwmKfc<mmz , m-Lx\^£fr~> 

tz. 

[0004] *ntz»>. mmmmmmm^mmmz 
iwc, Kmmizmzytwm&wmzft-kzit. mm 
(o^/^-mmm^^^htzibcom^^mt^ 

imwrnv (%)\t. tib^ ( i ) xmtiz. itz. 

TIBsS ( 1 ) P 0 {iAlt3t5S®(mWcm-n. V oc 
JiHt&mECVL I 3C l4ffiM«8iE^(mAcm-2). 
F.F.fiftggg^ (Fill Factor) 
77 = 1 0 0 X (V oc x I SC XF.F.)/P,- ( 1 ) 

[0005] ±m<vmi ixu. mil*, nmy i o 

- 2 5 5 8 6 3#£«fcfcjL ¥%S@*^Ji.{f8 0 n m 

vrx'hi'bz %¥mmt? mm® t ?z>*mmg 
m (ftwwMTS) onMnmmzmtmvffii.^ 
¥%immmu$2 o o~5 o o nm-es>§*#&¥$ 
m^mmmttim (m.mm-m) zmx% 
n«u mzmmmizmthAMftzm, 

m Ltzm;mm±w>nmtfmiztix v \& . 

[0006] £tl. 1^2 000- 106 2 22^18 
10-300nm) fi&tfVhSSr^Stttt? 

lonmHT) tzmtz^xm^mw 
mmiz*M-tz>}Jtwtzwt$LZithzbiz£t). *m. 

[0007] 

[^* { IS^LJ:dfc-tl»^li] LfrUSnFfc, 

iie^lPS^ 10-25586 3^m<r)itm 

mzffiitz&mmim^Wimm&vmffl 2 000-10 
622 2^&mm®com,mmtfz&mm®m±m 
mmw web -?xi>. %mmzffii&tz> ^m^mm 
iz& v ^x+ttzmitmmmmbtix & h?, m 
mt Lx+ft%x.*)v*-mM$>*m z t vx-z-f 

[0008] ±IB«roc7)^|g{;|E®c7)fe^ 

^rtuzt$^xi>jz*%tmmik 

izitKx*m#m?i zmati mi <%<om 

tz#>. -3itt'oLx^mm.mmmLxLtot. 
^offlffith-itz. 

[0009] tunz^ntmiztmn&wm 
m-tfi&xztix^it. tmtbw&iz&^xmizti 
«, m&mmx'n%mt&m%tf'hz<%<o. 
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i o o i o ] Kfc, mn-^n&mzzmcD&mmm 
mMvm&vftuzts^x tfi*ts*«j<i 

6 RgttSSrtSlc i -OHHc©* $ it h Z t # 

Hffi£#) < &0 . ft«^2»* { ffiTLT It 
[ 0 0 1 1 ] *£, ft« 

MliS ( 1 ) +«^)«ffi«BI!lWEV 0C <^c&^T* 

Kvvc*/Mf-«S«6**^rf hWMmfcfZZ b it 
X'%%<%h. 

[0012] *mm. miimmaftt&mmm 
xx*ztvtu>nx'h t ) * ®titz%m£mmtt?% 

m±w,mmmt t zbzmb-th. 

[00 13] 

JBfctJ (t 4 , 39i«&(c ft fc ifi v ifaSKc 

IMSiiSfl^tiiiBlBfijcitLTfktiSvvffliEfcSJI 
Sft4JBfcjWtT^$£*£i:. Xtf/Xtt. #*K 

aicieas *i* « frt>mmt£M ixmi>m ^catc 
mwzti&®izM?xm&2it&ztizzo . 
mzmz < mm**, z i mm^mmmmmm 
xz&zb i . #&9i&m uz . 

[00 143 tfcfcfc, *»gHi, gftffl£#tl>¥$ 

*ts t . m&%m±.m% Lxwrnztitzmm® 
[0015] xffiwxMmt. *mftmmtpc?>&m® 



ft^fcWfc^raftRitSfcffd 

wm#*$mtmizmx&m 
mx< &ms> z t a*?* h . +%h^ vm&m 
mm.ttt:imt$> z t a*-es s t £ i ikum** 
fm^affi(cfev^T«^*< 1 3 - imnrnzii i t )t 

m&*m&^hz'ttfx%h. ztifcx*). mvk% 
w&mmm& z t h . 
[ o o 1 6 3 zzx, imwz&^x. r&mzmh 
mmmmtiK mi%miz& t m ^mzEmztiz 
mmmfrkmm&iizttix&i>&^tiLmzw&$ 
tiiwm<omzfrtfxm-ix^& j ttttfcuu -sg 

I/O >4 

[ 0 0 1 7 J Mitf, ikrt»0«*»4>«Wfco«fc3&»Jt 
^. Witf. Sl*|g|50Jii:^ha5^i:cogI{ciiI 

mmiz&w&&mn&m®.%$mtfmfiu?>m(7)wiz 
m3-zmnmm®&£ o t v ^^j> -> t t 

mzMix&mwmmmtf&mizm&Lx^&vm. x 
&ft%$cr>m t Bftttcnm t ouzmmztLiM?) o 

[ o o i 8 ] ttz, xm^mmzti^xit. mm 
<7)mzm&&mw.m®%.tfix 1 o-» 3 ~i x 1 o-" 

mo l/cm3TS>0. Ho. mft&<omiZMf&£M 

wm<nmizmhmmm®g.t<7y&tf 1 

X10" 14 ~9. 9X 1 0" 12 mo \ /cm*X'fohZ 

^®m*£*)%®iziiii±.iiithzbtfxz&. 
[0019] zzx\ mmnmzmi&mmmsg. 

*«1X10- I3 mo \/cm*%ffiX'h&b. W&Pwm 
MiZ>&mW.m®&i) i 1 X 1 0- 1 1 m o 1 /c m 3 ZBl 

ht. mmmu2ti&i><7)<7)Wji,zm?&Azti& 
\,zm&m:W6®mbwm<?>m\.zmh&mM® 

*k<^lXlO-'«mo \/cm**mXh&b. S 
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Z.<r>m*9. 9xlO- |2 mol/cra 3 JI 

[0020] -f-bx, mmmm^t,^. m^m 
mzt5ii&&mw.m®mz2 x 1 0-13-5 x 1 o-»*m 

ol/cm*X'$)&Zttf£<OmL<, 4X10"' 3 - 
2X1 0-' ! mo 1 /cm*X'h$>ZbtfWlzmL\\ 

mz>&mm®g.t<7)mz5><i o- i *~4. 9x1 

0- 12 mo \/cmSXhhZttfXV)ft&L<, lxl 
0-13-1. gxiO-^moI/cm 3 ^:^ 

[002 1] 55fc. *%.tycr)%mmzt5UXte. 

t>m9mmizi)mxm^ix^hz.ttfm u\ # 
mzmmim^#<v&$kMmew®mz±Mi<m 
ftmtzt£ommz>zt\t. mizmz&m® 
mmm\Hmm^mmnmzfrvxm^itz> 
tztbcDmcD—DXb') . zvmnizte. ^mwmmti 
cDmwmiz%\ ^ffiniz&^xmmizmsmms: 
fiott t*c. ¥mmmfi(?>MtymMfrt>m^ffi®iz 

[0 0 2 2] r^cfeft^, 

^m<mmmmmmmm-^m.^mz&. 

[0023] z<ot§&izi>. mux. mftmom*L>M. 
ftmMi,zmx®mm#nmmm<w*i)mm 
miz^ix^&w&x:.b-*xi>£\,\ tti. mm. 

ftflgPflJB t W&m<F>M t<bmz&W.Z tilMnd *>, 
-»<?>»»)£■ a if P±^igfcft^tt^JttS®m<9¥% 
filial tit* 1 h tfMX'h o T t «t \\ mz, 

nmmmw^mmmmmizQMt&m?)® 
xi>£\\ tztzi. *mmmizm&%w8mfoi 
®mizMixMim^fccoitmmn^mtfm 



<omz%mzh$>m<?)oh. -^m^omm±<m 

[00 24] ttz. zcow>is. mmomizmmit 
m*mfacoitmMm<7)¥tmi} i 2 0-500 my g t 
h'o. mmmizm&mitmtmftcomm 

t iw ztuzx 0 . *mtm®wzm&m$cmto 
[0025] zzx\ mftfflwmzm&mmtmft 

mizmmim*mfccoitmM®<?)¥&}mtf5 0 0 

tz, mmmizmmim*mmmmm<w£) 
mtmmmizmmim*mft<?>immm<w%i 
mte>m i 3m*/g*.ffixh&t. Mwwmiz&\^ 
mim&commiz&^xnT&At&Mtmmmtfm*- 
t&tzfrmmm&vi&Tti&ztimz. -u. zco 

[0026] -f-LT. _hiet ®n<?>®tifrt> > mm 
miz&v&mtmimfccoitmmwimiti 0-2 

5 0m2/g?£>&-*:#J: 0»HL< 2 0-1 0 0m2 

(t^^bfe^^itaHSW^ffii: ^H(i 5-2 4 
Omt/gX'b&ZtffX'Om L< 1 0-9 0mVg 

xb&zt-hmzfttLu. 
[ 0 0 2 7 ] *^co^m«i^fcv^ . ^mwrn 
mm^t^s^mmmmm^^mrz-t 
xommzumtixu. mizmmimm 
ftcoftrnffimo^mz znmmv&ftmtztx 
o\,zmmhz\b<?>mz, m^mmmfstx^m 
mzmwmmizm jsv ^momfr^M, t 
mizfrvx±$<Lx^<umt. mztofflu® 

^mmtz-tx o izmm&umttfb h . 
[0028] ttz. *^ti. %ftmm-z*mim 
mt m*mftm®cr>%m±.izmmixw.wztitz& 
mmmt^-rhmMt. Mmt^ixts'o. *® 
mmt t tfrnmnzit ix mmwz titz&mm 
mxffimmxb^x. mmtim^uz^mc^tm 

h. zwxoiz, m&uz*mc?>mmm^zz\t 
izx*). ^ntz^/^-mmm^t^mmm. 

[0029] 
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h. 

[oo3o] n ni, *%tycoytmmcoim%~mm 
mt^tmmmwchz. ttz. 11214, muz^i 
tzm® i o o<Dmnm&jkmmx'$>& , miz. 0 
3«i, ®it,z7jkiKmmimitzmmm±®im 

[00 3 1] HKc^-f^mm 0f4. ifcLT, Sft 

® f 2 2 1 , ismmi 2 OS 

3tfflF 2±fcW»LTE«$*ifc»Wffil 

ztix v * . 4 ti , n 3 tc^-r 2 0 

f4. ±tUT. Blfc*Lfc3l£««10fc, ^fiiCE 

B&ish&mkxmtitz'mmbfrWfSLZiix 
[0032] z\co^mm<m±mmm2 o«, aaras 

mhbtixmtzwou&tiz. 
[0033] mmwm 1 ouusi±»(ci»ssfL6 1 tfj-c 

(4. ^7X«^^^S^4C0^*«®2<7){i^ 

«Mt**t*. z<m*mn®3tixte. mss*** 

Sh'-7°Sn0 2 3-h;#7.X, IT03-h;if5*, 
ZnO : A 1 3-h#7Af IMS. ifc. *y 

a h 9>f rfficzxtfm&x-t mmz tti& 
mw&ztiy^mwmnmLAi.i.zmnz-hnx'i* x 

[0034] mmR4 1 ixu. m&^^mzmv 

[00 3 5] Hl&tf02£*rf 4-?fc, ¥##mfii2 

a, mmmm?xiM.ztii2Timm>t>%&3 
^<7>n»t>maLztix^&. f%bh, *mt#m2 
a, mw , miiz&i>&^iiLmzm.zixhm®<r)m 

21b. m^Mfe 1 fcWLT*ijtvMttatcEjt$*i4 

mmnm 2 2 1 , g^spoa 2 1 1 ft^a^ji 2 2 1 
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[0036] %LX. 3 O<0®O-etl W=fctt4feS 

**«*«:ifciw-s t s mzb<omwi®mmft 

[ 0 0 3 7 ] i 3mm<?>Zti? tHDfflgtflMi 

co^mmm^m^mzu^xm^tix^im^, m 
mm 2 1 izmh-mwrnrnmim 1 < u 1 x 1 

0- 13 ~lxl0" ll mo l/cm*fcfc6«kdfciW&3 

gpcol 2 2 fc:*JJt4fe*l»««*fc<0IKi#* L < »i 1 
X10' 14 - 9. 9X 1 0" 12 mo l/cm*b%h£o 
izWBZtlX^l. 

[0038] mzib &mm®m±Mwmmtz 
tmzwtaa-&m<o—Db ixu. zmzmm 

[ 0 0 3 9 ] c £-c\ 3oc7)ic7)-eii-e"^fes©*?& 

^^ft^Jt^iPil<9¥^ffi{4$?4 L < {420-500 
mVgi: ! S:*idfcllHfSiittJ>?. ftrtSBtf>Jf21 

2 2(ctJ{tl.iKL^«^ltaaSto I F%«i:OlH4 
» L< (4 3-4 8 0 m Vg ^4 J: i mmtiX 

i o o 4 o ] * ix. zmm hmtwrnw^m. 

zx\ mmm-mm^mim^m^nmm 
m&ms. mzbamtm-mim?wim.m 
mmm2 1 a»feft*Mw«>Ji2 2tcwc*ijp$-(*-4 

[004 1] £<^*^fc«, m\%OM2 2\Z 

mhmmmmpt p 3 orott&ft 50-500 

nmT^S£t*<lf4L<, 7 0-4 0 0 nrntft^: 

%^{^^FP 3^¥%^@i:©rtgPOil2 1 £i3(tS 
IMfclW^WMt^P 1 « ;s l 1 ^g4:Oll{42 0-3 0 0 
nmX'$)hZ.bi)Wt K, 2 5-2 50 nmT*4C 

[0042] f^Olfc^JtiiMkllMNIWtttWI 1 
%&@* { 5 0 n m5ft«T*4 1 . AStft{4iRJR$*ll> 

¥%}fkm< 5 0 0 n m 4 b . 
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mmmwm-^mm. t 1 o n mmx-b 

i. mm*<?>£mB&mmtfm't&&*timz>. '■ 
[oo4 3] -eu-c, H2ti, *mmm2cnmm 
mhmmmwm < p imp 3 > mmtsm 

t S Z b lz i •) . **^)fi««»«*Sr±R<^*fr *S» 
[0044] OT. r^to^TRiJits. H2«c 

tStfP 1 <D*iBfcl»3*l£*«8ft*P 2 

ilTV^S. ±fc, rtlBW2 3aifiBWIJO*2 2Ji, ± 

k lt. im^wh^p 1 t , znmmmm 
?p 1 i; <o h^nm^zmim^mtmTP 3 
k , ztemmzmm? p 1 at^w^frft? 

[0045R;t, gHtsft^ttft? p 1 ww&a 

l4*F*L<tt5-10 0nmk*ftJ:afcP»$*lTV^ 

* . a fc . sftmj^Niws^ p 3 waegaff* 1 < 

(4 1 0 0 nmi 0 i>*# <&§<]: a (ciW&S;fvO**. 

kig^^awp 3 tn&Wizm-hwmtmfo 
mtTP 1 bmim^mmLT p 3t^n:>!trsi 

flSft^aWMa^P 3c7)ge^SiJ^J; 0 fc** j: a k 

[0046] tatt*. #«rk mftmmm^ 
T-mmmnum 2 1 a> hm-unm 2 2 izwx 
mwt&zbizKz. f ix. wz*<nmsk* mzb 

Ofe*ffiaW«lifiF«jfeB 2 1 *»&*fl*tf>Ji2 2fc 

[00473 JJeiM2WHMtt?P 1 

Ti0 2 , ZnO, Sn0 2 , Nb 2 0 5 . 
I n 2 0 3> W0 3 , Zr0 2 , La 2 0 3 , Ta 2 0 5 , Sr 
Ti0 3l BaTi0 8 **JB^*£i:#-e**. 

[ 0 0 4 8 1 *m#mfe 2 com-co^mm sr 

h. &W,®&blX\m79xiisT-V. *9-)V7f 



tfEtt*>»tt (0UfcTx;*-^r*-h-t** (2; 
2' -t*tr';^-4, 4' -s^/MWfi'P-M ^ 
t-^a (ID) ^DSfe^k LT 

* y^feS3?£ffl v * h Z b tf? * 6 . 
[0049] ¥##1E&2ag*tt. 3-50;u 
mTft*^k*«»4L<, 5~3 0//m-C£>&.Ik#J: 
9#*L<, 6-1 8umX'h&Zbf)mzmU\ 

*mmm(om*.w3 u m*mt t . smMStf 

3r 0 ***«ife:«iR-C* =3: < < & 

s i-^^com^aAtctoT i 3 -oM®^jgttj^'ffi 

[0050] ttz, nmcE\t. mzmfcztiihcnx- 

ttm^t>tix^i*mb®ti>e>zm^x mt. 
tf, nifi^anm k f\m& ^th^xh^x 

t i < . SBM® l k I»I«^bh^«^ 3 ±tc P t «*) 
1 3 fcfi&SriHMtfcS-frfc t o t 

[0051] Wiz. mmnE(7)mf8.i>mmzti¥mfo 
imzsAsX'^tiimizw&ztiK^tf. i -/ 1 8 -« 

fflV^ilS. I-/I 3 -^0«»®(43'7 

Br 

■"/B r 3 -^, dfyy/yW KP^yy^k'OUH y 
yA-#*-h%b-c0WftVmi,zT-m%®& (tJi 
[00 52] ifc, X^— !f-S<0«Jjc*r?H41*tcPBje 
ZbffX'Zh. 

[0053] mz. m 1 ^Ltz^MMl 

[ o o 5 4 ] a?, amni i ^ses-ti.^4. ^7 
xmmnwfcA&zfaz^tz? n0 2 

frffl^-C^-ri.C:k* i T#S. 

[ 0 0 5 5 1 mz. mom 1 «>jwwwi« 3±.iz*m 
#m2<ommf8.-thiffiib ixa. mm. ot 
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m-p i «r*»s-^«krt»o«2 1 tmtttmiM 
tMimm&m&zmmmtmf-p i 

mz. mmzmmminmmw6i3±.izmi5i, 

[ 0 0 5 6 ] *LT. «S*Lfc«, 331+, **S14#X 
*WiSHHrCfll«L Mj£LT^ft«ffi2?)ft|*jg|5<7> 
12 1 (£7Lff¥«ffcR) &JgWW4. 

aK{s^E-cii3 o o~8 o oiowff* u*. 

#3 0 0 4 fciMMSi^aWfctt* P 1 BW)BI 

*K~*)tf*aa«l§< * 0 +fl*SM6ft«T*< &4 
*J*hjM5*. «JS»J6& < 8 0 0 , C*«i*l:IWIi«^ 

*fm?pin«>B*ttfeA. ^*«®2 (mure 
[ o o 5 7 ] * fc . *mvmmm*mm i ammm 

[0 0 58]&fc, ftrt*W«2 1±fcrtSMl2 3«r» 
j*T4*£fc*i. flUtf, ±Etf]#i*j«tf>«2 1 

Bfjai^iwMi^swwa^psi 

«» 2 3 C IC, F^gPJS2 3Ji 

fc«yMw>«2 2*»jftt*«^fct, mm. ±e*> 

4^rt6fcR«KU-Cl*jaWi2 3±fcfBMW>«2 2 1» 

[0059]^ ^fWtB2«*»t3a»ftSff04Mai^ 

¥**WS2fc:tf2t (flSWWK «««**fel4«fll* 
if) S*4Ci:i=J:0**S-fr4. i^tfrifeli, 05 

3^^>4£i:#-e£4. CO*, SttfrfflftUISK 

5 ^9aMM»*¥#f|cCfli 2 + fc 

i: T«a^lOfe3R««»**IIWBrt 4 C t if* 
4. 

[0 0 6 0] ¥**«*2rt(C*4fi4#re8ft 
«55rffi«-r4^Js6%$rl^*-r4affii?'fb^S:. #1 



■ [ o o 6 1 1 mwm i ^)SBB#m3±tc^ 

tf*«2£#jfrr4fl!W>2rifefcLTU:, l^TO^^ft 

4. t**»*. awtai^iswnwsjiicTio, 
Mmumtm^iz t tfx-z 4 . witf, m^t-A 

ttft&n&K*. xK^aaif, ^x^^yf 

JC^<oa^*«I»t4*LTCVDSSWft^!!»ftt 
ffl^4<Ii: t>"C#4. 

[0062] ,T<0J: 5 LTftm® 1 0 SfWLfcft 
10t. X^-Hf- S £® l fcjjrf J: o fc«*±VT s 
j£S-£4. 

[ o o 6 3 1 &± % *maim%mmmiz^xm 
*mii±nmmBmizm%zti& t><ox\* 

.[ oo64] mm* iBnmamiztiwt* *m 

ut«fS««f««**rt»Oi 2 1 *»&ftJ1#tf>«2 
2fc;MtT»£J>'3-tt-4#8cfc Ut^JirkcolMiaWM* 
*»WFi|«atftrt«0«2 l*>$>ft*HW*>*2 2 
fc*>»triUinS-*4;kfcJ: 4*iSSr»fflUfe 

feS©«^Jg$r©l*|gPc0« 2 1 rt> ibfitfhStoB 2 2 fcifr 

vxm^6Mm%i>mmm%zix%\<\ 
[oo65] auar , ^mmcomimo&mfcy 

z t iz x *) m lx i J: < , *mtkm®cr)®&<Dm(?>& 

mmm.'Fi-k^^iz kiz±<om®Lxi>£<. 

ws*4^< fc h 2m<mm } mmti- zmzv 

[0066] mmztt. mm, 04 iz^tx 0 

2 C7)ft |*)gpcol 2 1 fc t K-fb^^^i^ P 

3****nT*jo, zmizmmimtmimTP 1 

2 2C*W*ijDLTV^4«jfi-C'tJ:u. 
[0067] 4fc. 05i«f, 135^^0^. 
lS20^hS5^)l 2 2 5:«t§^MW 1 «S 

(rffiMwmwm-p 3<r)&x'$> 0 . S(*ia5^«2 1 i 
mm-i^mmffw 1 wa^Hij^iwa^p 1 <n 
frx-bo. ftm2 3zm&ti i m#tim i 2mm<r) 
mw) 2 mtm?piwP3x*>^xt>£i\ 
1 0 0 6 s ] mz. mm* 06 iz^-tx 0 %mfo 
mm2co®m<?)is2 1 itmri^mmt^ims. 
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(nmrnmrn- p 1 o , mm 2 3*m 
ti^mmtm 1 wmmiawmm-p 30*.? 
h 0 . mmm 2 2 m&i-zmmnmm* 
mm?p 3 i 0 t>***¥i*ttfi£*rt4 1 a^n 

[00 69] 4fc % flRJf, H7(=*tJ:3fc. 
Hi 2 Oft|*|gi5<0JI 2 1 . , mm 2 3 WfSNI 2 

2 * **i**iaww* *#tt*m# 1 wwmcmm 

m?? 1 0 . #l**ii«U«1-*ilflSIM s » 

&k?p 1 tai»s ftiwa 
1 2 1 frt>wme>n 2 2 fc*»ttT«^s*s j; 0 izm 

[ 0 0 7 0 ] ic, flitf , 08^-r i 3 tc. *mfr 
w& 2 mtmnm 2 1 m mm 2 3 & 
#^^^2am(7)B?«^#*s^ p 1 1 p 3x-h *) . 
mmm 2 1 t mm 2 3 1 tctsv vc . wtm&m 
n^p 1 mp 3<7)&&izm immzmm-r-p 3 

«ffi^«^WRl*i»<0Ji2 1 A^flgBl 2 3fcWtt* 
jDUtfcO, ftfl3W>Jf 2 2 £fl^4*H*tt*m>W« 

wt^frfw 3 j: 0 1 * s $r¥*&«g* 1 a 
®mitmmim : ?P4<r)&?$>&mtfLz-i>£\,\ 
[0071] mux. imommmtz&^xte. 31 

ftmmRvm®m*Mmniiz\tii,zmfeztiz> 
x'i*&\ mm. xmoxmiz. mtTF&xa 

« 1 4 <nt> 0 fc. 4«JLh^)JIA»4.«J«S*i>t i NWW 
«2£flM.*«l8*#LTVvc«,J:v\ fiUtf, 07K 
1 4 (0¥«ff«E 2 « . £1*1^1 2 1 i: ft 

^^)fl 2 2 t , ftp^aswii 2 1 mm<om 2 2 to 
mzw.wzti&mm2 3Rif24tfrt>mf8.ztix^ 

wzm&mmmmtfmmnm 2 1 »t>#m 
com22izmxm^h£oizmmiix^z>. & 

[0072] trz. Mzcomtmmiz&uxte, 
mnmzb<D&&mmzm't burnt ix: 

zm^zmsiz^xmiititfs *mnzt$^x. * 

[0073] mmmnzmztemmmmm 

±mx\tmmm¥immm&ijmt, m<o 

mmLZWffithWktmi,. 

[0074] 9ft . &mzt(nfflmftft<r>&±mx\i 

fflmmco¥%mzm?zi>miz^xmm&. 

[0075] mztnim&tt<m±m]imm. 



wrfMcozixzKtzmhMmmnwfcmjitmi 
mmx\tmm^^m^mtwi.mm 2 1 

J'Wfol 2 2 toWCiSinS 5 J d fcHBrti . 

[ 0 0 7 6 3 * l/C , iPMBOJI 2 2 tfcttSM,®)' 
flfOfWltt0iL<ttl 0-1 OOOnmtKhlo 
fcWtt I . ft*hgP<0Jl 2 2 icett iM^I^I 
fcftrtS&OS 2 1 fcfc»t*»?Lg#tf tf*btfte<03ltt 
.»iL<(i3~9 9 0nini:4SJ:dtciWBft4. 
ti. *W^««2 2fc*j»t&«n.S» : ««> J F%lltt»* 
L < ( i 1 0 - 5 0 0 n m t & S J: d fcfHBr* & J: 0 fc 

1 2 1 i,zm&fflmm<w#iimt<7)mmt Kit 

3-4 9 0 nmb%&£llZfflg$t&ZolZl-&. 
[0077] WMcom 2 2 Izmi&MimftltiO&k 
f* { 10n m*ffiX'h h t . MftUnm 2 2 (C*Jtt 

a***. ft^^«2 1 (ci3»t4«?La^*^)ft 

Jt6iW?L^*<0ib^fcftrt*O«2 2fc*J»t6illlfL 
S»fli<0ffcWi t <0M^ 3 n m*8TC» i: . affllf 

^<7)HA J 9 9 0nm5:^|,i:, Hg+^ii^fe 
[ 0 0 78] ZLX. ±IBt |31«^H^*^ , iKHWW 

122 izmi>mnM^oM±ma 1 o~ 5 0 0 n m 

•C^>I.C:i:*U , 3»4L< 1 2~3 0 0nm-e#>£Ci 
5&TO»4LV\ 4fc, ft^^/12 2tJo(tl)»LS 
#tf«0fb*cfcfc*rt»<0JH2 1 {CtJftSSBLffi^fliiOft 
^ffifc<7)H(S3~5 0 0nmT'ft|,;tW 0*F4 t< 
5~3 0 0nmf*S«Ifc* { Mfc»4UV^ 

[0079] wimcD&mitzmnmi'&ttifivm 
jmn^tnwm&frb. ^.mm22i,znm 

WflWrtMWimtf 1 0~5 0 0 nmX'h 0 . i)*0. 

$&m?>m2 2t,zm&ffliim- : (fi<o¥mmt&m<7) 
12 1 tztmz ffifitettmn^m t 3-4 9 0 

#4. ^LT. Z<7)®£lzi>. ft*M»0«2 2te*Jtt* 
*H7Lg^<W^fi{i 12-300nm-C'$>l»Ci:^J; 
004 U< 1 2~2OOnm-C'J>l»C:t*«04L 

tmmtom2i&mzwmimw*}mt<?>mt 

3-3 0 0 nmX'^lZt^X^mK 5-200n 
[ 0 0 8 0 ] <r*i , ^««sm«i^#l^itffl7LS^c7)ft 
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mftmmm. < - 1 9 6-c ) ^mixmmx m 

Cranston-Inklay& N Dollimore-Healfe, BJHffi 

«fc 0 «?L#*ttll£:3W>* i k *> T* & . 
C O 0 8 1 ] *»0ffiB»S:IIWlS"r4*ifefcov\ 

mxixxz. zii&mmm&t&ztiz£*)wm 
K) zm-tiijmvb'). zmmmmmmmz 

[00 82] ieoidsOrUffL^JS-ti^ftkUrtt, 
XliEPfJU 9a«S*r5Et3R«ffil'r&*S«: 

(mm. tfyx^u-y^y a-ji^w^mm) zmt 

corns, mumizx vmzt * - k #-es 
*£«ti>.rkKJ:9, ^mmmnzmztom 
mm mm-h z t #cs 4 . 

[0083] *fc. flMI7l£mf4;fr&k IX. ± 
O.Wi*t 4 - k 5 Wtnfrto 0 fcjfe«yirJiHi* 
Jo LT *># aWJS L*:f&D¥#fl^^Bfc*-f 4# 

au>**. jiftWfcii, mm. mtxvvj*. is-fb^ 
jolt***, ««M«fc*-c«ai*j»aj$-frs*is63&»* 

xmftX'thw&mzAmuLx&z. mm® 
[0084] ttz. mMim&th-xmtLx . ¥ 

co^i^ffit ixii. mm. mmi-kttmrcm, 



[ 0 0 8 5 ] z<ox 0 %ffln&&f8rtz>umim^i z 
tizi*). mm. mioiziFrrxoiz. mnnm2 

1 tm&m 22 1 tn?iit9mm&-tt> zt& 
t*#4. -rtcfrh. mi otz7jkt*mmm2<7)mm 
m 2 1 sww 2 2 (4. tiy tzmm&m p 2 a< 

1 S^iM^ffcfr^P 1 e^TlMSft 

•a^#, &fwi 2 1 qmmvmtom-p 1 1a 

fc#Jfc&ft4aMt»$Hl 2 1 Mft$tt<Dm2 

iwmcmm&f-p iia«c»*sit629«w»R 

2 2^*3J:9fc/h$<&4J:$fc#j£$*vO*4. 

C<^fci^tftS2tt3*Ja±<alfJ** 

[0086] 

[nsfi^j] jar, ^SfiMAixit!K0y$-^{fT*^Bj^ 
[0087] ( mm 1 ) J3iT(cs%t¥«*c «k 0 > m 1 

fc* Itzftm 1 0 k RHK<0ttA$rlrr43K«S»fW 
±HS?fi2 0 1 ®®?>m!$.tt't& 5X20 mmtfOX^r 
[ 0 0 8 8 ] J)"- h ^ l^-^f*|tC, T i i^tMk^B 

Wt\ #4>*l4T i Oim-<V&&itt:ffifZit& Z b 
lz£*). 3 F%Bg* f 2 7 nmOT i 0 2 S^ (Ti~f— 
OT. P 2 7 kv^3 ) 5r-t-tf3D^f Hff% (OT. 

-?n\,zmhm&m&z.tizt\mi.±Mi?v4 
mm 1 1 rawficj; <o . y-m.m 1 2 8 n mo 

Ti0 2 S^F (Ti-f— fef, OTs P128kv^) Sr 
£tf=JCM h'^Jg (JUT, 3D-f H»«2f:V^) . ¥ 

1 2nraOT i O t ft=? (T1-?—t£. & 
T. Pi 1 2kv^) mm (JUT, 

4 K*»3 k ) . T^S^ 1 9 8 n mOT i 0 2 
(Ti-f—V. t£T. PI 9 8iu3 ) ?rt03D 
4 F*« (JUT, 3D>f Hjg?S4kV^ ) ZmMLt:. 
%t$. Ztibnznj mmi~~4lz$tti&TiO z 

^v^t, i^-if-^iiW3fciia^8?«f-ri»c:k(3J; , 5 

[ 0 0 8 9 ] mz. 3 o-r h»w 1 - 4o*n-efifc*f 
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i 4 i k fc i 0 OT^t^-^ h Crisis Lfc» 
[0 0 90] t%hh. 3n4F»«l*ttflll/CP2 
70*£#tf*-X h ( P 2 7^W* ; 1 2MR%. 

K* $4 P27fcP198fc cyg&itZ P 2 

7 : P 1 98 = 7 : 3 1 Lfz^-X h (OT. 

LTP27tPl 9 8fctf)££lt£P2 7 : PI 98 = 
1 : 1 b Ltz^-x Y (KIT, ^-xb3fc^3) ; 3 
o>f H»«iatX3D-f H»»3*ffifflUTP2 7i:P 
1 1 2i:?)»»MP2 7 : PI 1 2 = 3 : "7fcUfc*< 

l^nn^ Kj§R3*ttJBl/CP2 7i:P 1 12bcr>MM. 
Jt£P 2 7 : P 1 1 2 = 1 : lblfz^-Xh (IST, 

^-xh5tv^> , 3n>f \*m&2imvxpi2 

8<0*£*tf*-* h ( P 1 2 8<^r* ; 1 2ff* 

OTs ^-Xh6fcV*3 ) . 30-f F«f»4^flgffl 
LT P 1 9 8cO&£-£tr<-X F ( P 1 9 8<9##* ; 
12KM%, OTs ^-Xh7i:V^) . fc^fc^ftH 
KLfc. 

[0091] #5Xg«t4 (1B|#1M7X) 
±(C7»y*K-r3*lfcSnO,3««3 (KV; 7 0 
Onm) ZMf&LtimWmi : 1. 1mm) £ 

[0092] ■tLT, h 1 £fi|*|gff<7>JI2 1 OJg 

xY3*mm<nm2 2cmmzmwz. ?%b-h. z 
yewju jjcv^rsetts-frfc. 450 

»9ig < *\ri:lc,J:0, SnO,»«Rhfc:Hit=*1-* 
*fl«2fcl^>^<9¥#tt««£»J*U 

[0093] *<Df&, ^NWMWOWafcfe** KITW 

Afgflc [ ci s-Di (thi ocyanato) -N, N ' -bis (2 , 2' -bipyri dy 
1-4,4'dicarboxylic acid)-ruthenium(II) ] S:fflV\ C 
tl^9J~mW. (WSfegOftiK ; 3 X 1 0-'mo 

i/L) *m»ufe. mz, zmmizimmmm 
mis 8ovcomm&f&>i>tx'2o#fmimitz. z 

fc. ll;8mvoc£|6]±$tf ;l^r- 
* AiS*K*f*<0¥»«s«ffi £ 4 -tert-T 1 ^ t U 
cOT-fe h-hU;Hg^c l 54MS»L^a, 2 5*Cfc« 

[0094] z&mttmmz-ovT. >gm?> 



mm; lOcra^ ^«s«ffic7)Jf$ ; 1 2jum, 
S?tf)J12 1*>J»P; 4Atm, rtgSl 2 3 affjg ; 4/i 
in, ftftgffDff 2 2 (DlJf ; 4 m mX'h *) , SrtSPcT)® 
2 1 rt^)fi*»«af* ; 1 . 50xl0-' ! mol/c 
n»3, ftAff^!2 lrtfli8^^tt<0Ji^BigOT 
«;83mVg« rtffll 2 3 (*Jtf>£mt$J£ ; 
1. 1 3X1 0-"mo I/cm', |*|gPJi2 3|*|<0lWk 
WNWtMOJfcSJfWWTlWt ; 6 2mVg 4 ft****) 
122rt^)feSia«^; 1. 06X1 0" 12 mo 1/ 

c m 3 s mmnm 2 2 mmm^m&mmn 

T^ffi: 5 2m'/gt'J.ofc. 
[0095] *«t:*J»t4ft«««**«OT 

^Jfefr^iOT^UfciOfrofc. ^*>fe. JUS 

i: mm-mimtm#mzM® 
%m%&ammiz& Lxmm*m&mzw6 i^m 

mmm* mmmtmntm? 

tz. *mizt3^xit¥mtmm\mm<?)®i)m 
mztixmtf&tix^&tztb. -mztizwimtix 

[0096] 2^&<7)&m.m®&.<7)m%3jmmT<n 

mmtmtmmmmmMcomm.^^zt 
x\ #Ji«r t ffy^mt^mmmm^tz . skew 

[ 0 0 9 7 ] * UT, ±IB^2ocoa!lS^$:®im^ 

[0098] mizmmitmrnmitm 
mo^mimTox^zMfeit:. r-* 
frT'^i (z?v-ywm) Lxmzmmitim* 

mtLxmtitztnzi&mtL. xxvmw&i 

a (Quantachromett^. AlfTCBORB j ) Srffll^T^S© 

m^muLxnmizmz ■ umixmnm^m 

[0099] (mmm 2 ) ^mftmmvmgzuTo x 
5tzixft->tizbmit. mumi tmmmmizx 

001 fc*Lfc*«ft 1 0at/H3^L/ifeSJiSS 
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[o i oo] -rttfrh. mmmuz&^xmmiti^- 
2 s-sraco® 2 1 cmmzm^\ h 3 

SUR 2 3 *>«JfifcfflV\ h 7 *ftft*0l 2 2(7) 

[ o i o 1 1 &*3. z&mwt&tzo^x > %%m<o 
wat:i. ocm2, zmwmnmz •, i 2/zm, § 

foM<0J§21<DM9-; 4>um, |*lSPJI2 3tfDJf/¥; 4/i 
rru ft*Mtol2 2«>JIJy: 4;um-C'&0> ftflg&OS 
2 1 flOfeSHRJlMJft : 1 . 13xl0" 1! mol/c' 
m* , ft|*|SS<0Jl 2 1 rt<olMb«^NW^Jfc«iiffll<OT 
JM; 6 2m«/g. 2 3 rt«)fi«f»»* ; 
1. 06X1 0" 12 mo I/cm'. F^SP/S 2 3 F^CO®!^ 

wm#nimm<w*3m; 6 2mv g , ft^gpo 

J|2 2rt(?>fe3)MR3|HPK: 0. 3 6X10- I! mol/ 

c m 3 s mum 2 2 rt^iMkfli^^itsiraRw 

20m*/g?ftofc. 
[0102] (H»J3 ) *«tfWE»0«3S*OT<0i 

o a i i o h 3 Lfcfasajss 

*i©mm2 o tmmcomm^i-hmmx^mmm 

[0103] $mm i fcs^tiWLfc^- 

X b 4 ^^ra^S 2 1 OJgjSJCffll\ ^-X h 5 Srrt 
gffJI 2 3 «Kfflv\ ^-x h 6 £ftfl»g|W>l 2 2 CO 

aq»«i i ±fcH i tc*-r^«f^fii2 1 rsuohmw) 

[0 1 04] i<W»flrtMfc-3V^"C. 
iffl*; 1 . Qcm\ ^WMES<0Jf$ : 1 2*tm. ft 
(*)3&<7>J12 1<0*W ; 4^m. rtffij|2 3<0lJ?; 4*e 
itu mmc0l§2 2cr>mW-; AumX'h*). ftl*JSSO« 
2 1 n<7)®mm®%. ; l . 2 0X10- I2 mo 1/c 
ms , ftrtfltol 2 1 flcOiM^tt^ft^ffia^ 
%i;6 6mV g> rtSPl 2 3 |*!0&X«*ff K : 
0. 9 8X1 0' 12 mo 1/cm^ F*|gBJ12 3l*Jtf)iHt; 
^^^Jt^fflS^^e ; 5 4m*/ Is. ft*M»<0- 
«2 2rttf>fe*«*W!*; 0. 4 2X1 0 : ' 2 mo 1/ 

c m 3 . ft^gp<oi 2 2 mm-itm^mw^tmmmcD 

2 3m 2 /g?*>-?*:. 

[0105] (nwi4) mmmuz^xmmuz^a 

iM; 20000) tJSJoLfc^^'J- (OT. XfV-lt 
^3) £WRU:. H«fc. =m>f H»J«lfc25«M% 
cd* y x^ y 3 -mmtuUzx 9 y - (BIT, 
X9y-2fcv^) fc. 40^fi%(o^yxf-uy^y3 
-;^ijol^7'j- (iar. X7y-3tv^> *• 



[0 106] -eLT. X^y-l^'-rj-hftt'^BJ 

«ni±tc^pL. 9a*s-frfc»fc45(rcT«iSLftrt 

S&0«2 1 Sr»*Lfc. ifcfc:, X5U-2£|*l9W2 3 

^Brtttcffl^ifcktR:, *?u- 3 2 2 

<0McJBvvtftf*»/f 2 l<?DJBi«i:H«^JBKJ: 
[ 0 1 0 7 ] * Lt\ HJtffl 1 1 R«<^«fcJ: 0 > 3 

wm i ±tcH i 2 1 r**>«««o¥ 

&m?)JBM; 1.0cm 2 , ; 12junu 

ftl*Igff<7)Jf 2 1 OJUg ; 4^m, faffiM 2 3 (DMW- ; 4 

12 ltfOfeS©*^ ; 1 • 1 5X 1 0" 12 mo 1/c 
m3, rt^2 30&Sttfttt&; 1. 0 2xlO" 12 m 
ol/cm», ft^SPcOl 2 2 iOfe^lS*^ ; 0 . 9 . 
5X1 0-' 2 mo l/cm\ WtfaUnM 2 1 co^EI^ ; 
5 1 l*lgPJi2 3<9£P3!$ ; 5 4%, ft^gP(0J12 2 
0>33i*; 6 0%T*ofc. 
[0 1 083 (^Sfi^J5 ) IBIfffttc^v^lWLfca 
n>f HJWElkao^ Hjt»4*ttffiUXP2 7 : PI 9 
8 = 5 : 5 1 Ufc«ffflfc8« Jt%^ y xf - uy/ya 

(T^i 1 *; 20000) tattDtfc^^y- m 

conn-f h'j§?8t{;25®*%^yxf-^y/y3-^^ 

[0109]-eLT. X7y-4$r^'-3-h^T'^ 
mffil±(CM^U. i£$$tf£f£C450rt«LftF*J 
950Ji2 1i»J«L/S. X9U-5SrtfMi2 3 
*C)|H4 tHC Srft^h^l 2 2 

<^«fcfflvvcftrt»tf>*2 l<0»j«i:H*<^)ffcJ: 
0, rt«12 3kftJW|5^*2 2i:*»jRLfe. 

[oho] tlx, mmmitmcommzx*). m 
mmm 1 ±ta 1 ^^r^#«^ 2 1 

g^lBcOfflm; 1.0cm 2 , ¥g#m»9/¥£ ; 12jum, 
ftrta5^12 \<nmW ; 4jum. rta512 3cr)l«; 4 
M m . ft^gP^l 2 2 OJf JV ; 4 ju mT* 0 . ftl*l^ 
«2 1^fe^©*^S; 1. 08X1 0" l2 mo 1/c 
m3, ft&!§2 3<7)&m®m®%.; 0. 88X10-' 2 m 
o 1 /c m3 . ft^g?co«(7)fe^©*^ ; 0 . 7 2 x 

io-' 2 mo i/cmK m.n®><nm2\<vmm\ 5 6 

%, rt«»B2 3<7)mm ; 5 8%. m-&<7)M2 2<7)& 
m&; 6 3%X'$>itz. 

WCf«BRLftl*iaW)JB2 l^jaSLfc. 

-3 5-ft^<0®2 2<0^{3ffl^TftrtgP<7)/12 1<0 

»*k J: OfWSW)* 2 2 £)gji£ L^. 
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[oi 1 1] ustwifciHi^^Jiti'). a 

1 ±£0 1 0 Lfc^NHMM 2 fc |B|«tf>fllJ8 

<vmmmz&tfLUz. z^mm&iz^ 

T, %m<omm ; 1.0cm 2 , ¥#*tffaft3 ; 8,u 
m, Mft%?>m2 icomif ; 4,um, ft*H»OJB2 2<T) 
mW;Au mX'h *) , ftl*i»tf>JB 2 1 DfigflifffflS ; 
1. 1 5xlO" 12 mo 1/cm', ft^f-SB?)® 2 2 
»f$J£;0. 9 5xi0" 12 mo 1/cm', ftftffi 
2 1 ftSIf ; 5 1 %, ftftg5?>Jl 2 2«>gNt* : 
6 0%T'£>-?£. 

[0112] (28*0*7 ) gJtWSteavvTHRLfc* 

»<3ft2 lO#«fcR«0>#ftfcJ: Dftfl#*>Ji2 25r 
JWSLfc. 

[0 1 1 33 *tT, SQMM 1 RHSKO^mtc J: 0 , » 

Ts 5?«9B» ; 1.0cm*. ; 8ju 

m, ft|*||a5tf>«21tf>lJ¥; 4itm, ftftff«>J|2 20) 
mW.;An mX'h 0 . ftl*H3S<0« 2 1 ; 
1. 0 8X 1 0" 12 mo l/cm', fWaW)WOfe*R 
; 0. 72X1 0- 12 mo l/cm 3 , ftl*jgfl<7);i 

2 1 <r>mm : 5 6%. ft»^ji2 2^>aam ; 6 3 
%x-h~>tz. 

[01143 (it«m ) mmmnza^xmmuz^ 
(%%mv>mm; 1. 0cm 2 , 12/xm, Jin 

<0fe*ft***; 1. 50X 1 0" l2 mo l/cm 3 , 1 
l*IWK^!Hj^«5<0ib^Dfg«O¥%fi ; 8 2 m 2 /g ) 

[01153 (&MM2 ) mmm 1 tzm^-z y- 2 
nKzm^xi^nmnn-frbtchtmftmfe (»ef 

OBffK; 1 . 0cm 2 , IJf; 1 2//m, ft|*|tf>ft*« 
3f»*;l. 13xlO-' 2 mo l/cm 3 , *rt<0lMl: 
ft^tt^JtflBStfWil ; 6 2m 2 /g ) SrfBKL 
tzZ t 1 1 Hft0¥Mfc J: 

^ h 2 nmm i ±^ep©j, km, #m<j 3 @$i 0 

[01163 (JMSW3 ) *iW*cmK)IBt*OT<0J: 

3fc:urff-5feikuwj£ 23*041 t&m<7&m££ 

[01173 ntfiCT 1 izn^xmmt^- 
*b7 &§&fsmM 2 1 <Dmmzm\ h 3 £1*1 



mm& 1 ±fcH 1 tc*1-^N!WWffi 2 fc Rftoffijfta 
^NWWtSS-ftJSLfc. 

[o 1 1 83 =5r*5. z\0)*mtmmz^x. &m<r> 

Mm; I. 0cm 2 , ; 12jum, ft 

F*»!2 KnmW; 4;um, (*i^l2 3c7)lff ; 4ju 
m, ft^gpc0l2 2^«lf ; 4jum'Cfc'K ftrt»<0ft 
2 1 rt<0fe*«»«*K : 0. 36X10- I2 mo 1/c 
m 3 , ftrt^!2 lrtOftfla^fr^JtftlBWOT 

; 2 0 m 2 / g , mm 2 3 ; 
1. 06X 1 0-> 2 mo l/cm 3 , |*jgPl23f*IOgtffc; 

mm&v&m&<w*M', 5 2m 2 / g , ww> 

12 2rt<Ofi3W»«»JK; 1 . 13xi0-' 2 mol/ 
c m 3 , ft^hgp^l 2 2 rt^ig^ii^^Jt^iiiWw 
6 2mVgt{)-)^. 

[01193 ammi) 28*0*4 izmwzz? u - 1 

*>A*fflvvcK8*0(4 fcBHJkO^ftfcJ: Olo«0il<7)^ 
A^iri^fWtt (^S^fflS; 1.0cm 2 , 

«s^s$ ; i2// m) zomifcz twui. mum 1 
miti. z <m%. zyv-i <mmmm 1 ±^ 

3WM8^6*S«^*l»afK ; 1 • 1 5 x l o- 12 
mo l/cm 3 , 5 1%tJ>ofc. 

[01203 (\mm) mm5£m^tix5v-4 

frhtch*mW%fa (%%®CDMm; 1.0cm 2 , 

nrnmz ; 12^ m > & m itz z t ma > hm^j 1 

Rft« ftjSliSEmOig-rikKiOfiroJt. 

mwm^%hm<r>mm®®. ; 1 . osx 1 0-1 2 

mol/cm 3 , mm: 5 6%X'foitz. 
[01213 (iffiWm fcjfl vvfc*? 'J - 1 
^>**fflv^*ltW4 k Rft^HRfc J: OloolOA 

*»6*iim»*«a (^®<7)ffi^; 1.0cm 2 , 
nmcomz •. 8 jk m > 5r^i? i t jaw* , ussct 1 

«Lfe. =5r*3. X5U-ltf>»!MWlJh^ 
Kft, ftj«i2[iflft0ig'fCi:fcJ:0fif-9^. 

SMW^fe^rift^feftiaftaflS ; 1 . 1 5 x 1 0- 12 
mol/cm 3 , QMS* ; 5 1 %T'£>o£. 
[0 1 223 (Jfcft0«7) IHSffl5fcfflV^5U-4 

^fe^ri^mWMW (g«9E?t ; 1.0cm 2 , 

tg«i<oi?$ ; 8jum) HmiizzbWHt* mmmi 
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mftmfrt>%mcom®.mm%. 1 . osxio-" 

mol/cm^, ; 5 6%X'$>^tz. 

[0123] IK^IilSl^ff&K 

n«i i 7 , mm i ~*twj 7 ofestiis® 
mat. y-7-y$au-^ C73A». ms&; 

TWXS-85-HSj ) &m\>\ AM7 4)V9~- (A 
M-l. 5 ) ^SLfc^-fe/y^T^l OOmW/ 



cm»«oiB6bMl**JiBft4ii:fc:J:0ff-3fe. I- 

( i/mA cm-*) , mmwE (voc/v) s m 

sc/mA cr'), ffll^H^ (F.F.) 25.1/ 

cr>m$k*$k 1 tjjr$\ 
[0 125] 
[Hi] 





I* 


Voc 


F.F. 


I at 0.6V 


V 




/mA • cm"' 


/v 




/mA • cm" z 


! /% 


SJJfcMl 


14.7 


0.71 


0.69 


0.36 


7.20 


■mm 2 


14.5 


0.72 


0.70 


0.30 


7.31 




14.8 


0.70 


0.68 


0.40 


7.04 




14.2 


0.71 


0.68 


0.34 


6.8b 


5SJI0S5 


14.1 


0.72 


0.70 


0.28 


7.10 




13.5 


0.71 


0.72 


0.30 


6.91 




13.6 


0.72 


0.72 


0.27 


7.03 


Jt80H i 


11.7 


0.67 


0.62 


0.56 


4.86 




12.8 


0.69 


0.62 


0.48 


5.48 


Jt»0"J3 


12.8 


0.68 


0.63 


0.50 


5.48 


Jt«0J4 


11.3 


0.67 


0.62 


0.57 


4.70 


£tt>t0*5 


11.7 


0.68 


0.64 


0.54 


5.10 




10.3 


0.69 


0.65 


0.49 


4.60 




10.8 


0.69 


0.66 


0.48 


4.85 



[0126] mi izmiyim%frt>mfr%£ a t,. m 
mm i -mmm 7 <r>f&wm*MW&nx.*n*-& 

[0127] 

imxvmi &.±mwuz£oiz. xmizxtin. 
mtzftmmMmzG-i-zmmzmfcti z t #t 

[hi j *mnffi&mm%-mmm*'tm 

[H2 ] 01 iz9jkuzffit& 1 0 on^nmmtfflm 

[03 ] 0 1 t* uzmrnzmtiz&%Mm±m 

m**t&&mmmx'h&. 

[04 ] 0 1 iz*itzm&n!m#mm<7)ft$ffimff) 

[05 ] 0 1 1^ Ltzmmmmmm<nnwm<n 



^zmmmzmmmmmx'b&. 
[06 ] 0 1 {z^Ltz%m&<n*m\mwnmxm<?> 
mzmmm^tm^mmmx'hi> . 
[07 ] 0 1 t * itzftm<7)*i*ttm&<7)\*iffi&fe<?) 
nizm<mmz7frmmwmx-*>&. 
[08 ] 0 1 t* Ltzie^<r)*mfam&<oftffitifev> 
^zmmm^tmmmmxhh. 
[09 ] 0 1 km uzftmM<omnmmmz*-m£ 
wmmxfoh. 

[0 1 0 ] 0 1 iz^Ltzm&co^mmM^mm. 
vmz®<7)Bmz*'fmmwmx'$> & . 

i-wmm. 2~*mmm. a- 
mm. 10. 11, i2, 13. i4-%mu, 20- 
fe^«!i^±^«m. 2 i-m^m. 22-mu 

<T>M. 6 3-F<«, 10 0-^S®10<7)^^, 
CE-m E-®»®, Fl. F2, F3. -3# 

m. F2 2-^mmM2^mm. lio-xmk. p 

*mmk?. P4-K«^ftc^. R2 1. R2 2 

-am. (2f«) smk s- x^-- 9—. 
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[013 CH2] 
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imi 0] 




mi v&tiktt£m*mmft 
(72) mm am 

mi m^ikftmm^mmft 
(72)^bj^ ^ m& 

mi ttx&&m.m*mmft 

(72) WM KM Wk 

mi v&&tmm*mmft 



an %m mm 

(72) mm *m m~ 

s»m^Tfj^BB:2Tai#tfi r-fv 

mmm m m 

F?-A(##) 5F051 AA14 FA03 FA30 GA03 

5H032 AA06 AS16 CC11 CC16 EE02 
EE07 EE16 HH02 HH04 



